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Abstract

The system temperature and humidity control.

System was controlled by ZB80 microprocessor. Temperature

was sensored by LM 335 . Humidity was sensored by used

capacitance sensors. This system can present 4 types,

time, tempersture, humidity and date in RAM, on LCD
|

display. And it can chaeck external equipments that

connected with system . to know that they are ready or not.
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7 6 S5 q 3 2 1 Q
S z X H X | pv| N c |
. . {
S : Sign P/V : Parity/Over Flow
Z : Zero N s Subtract
H : Half Carry C : Carry
X : Not Used

SUi 3.3 iasvadiveovidainosunan

2.1) Carry Flag (C)
quady i tileadayfun1sudIn (ADD,ADC) uag luadNALNe

a ws P N T d w o o o
gaNnuniay (SUB, SBC,NEG,CP) WuﬂﬁmﬂlnﬂuﬂﬁﬂﬂW$aﬂﬂﬂN§MQ8NNﬂw1
d

w Ko ! H § w as P
W Carry Flag Wiy 1 uaﬁﬂuﬂﬁﬁﬂﬁlﬂﬂiﬂﬂﬂﬂUﬂﬁﬁ Shift #58 Ro-
[ ] 4 a o L8 W oas
tate ﬂﬁuﬂﬁﬁlaﬂuﬂﬂﬂﬂavﬁﬂﬁaﬂWQ%ﬁﬂﬂﬂﬂuUﬂﬁﬂaﬂQ3uﬁlﬁﬂﬂ%ﬂu Carry
o K v us i o ' s v
Flag uﬂ%ﬂﬂunﬂﬁﬁl&ﬂﬂﬂﬂgﬂﬂﬂﬂﬂﬁﬂﬂﬁuﬂiﬁ ﬂﬁﬂuUﬂWﬂQﬂQzuﬁl%WﬂﬂﬂU

rarry Flag

o
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wana il $1ENAINSONIVAN Carry Flag THIRENSIHILAM

. o o oo € o X ~
v scr Bvuniwily Set Carry Flag 4Witiu 1 uasadv CCF %qpﬁunwn

.
X

tulyudndagiuin Carry Flag 1%1ﬁuﬁwmsqﬁuﬁﬁuuazaﬁm€uniﬁﬁ CPU
uﬁﬁﬁﬂﬂﬁqLﬁuaﬁunﬁﬁwﬁqﬁuwﬁvﬁﬁu Logic (AND,OR,XOR) Carry Flag
1EQn clear (iU 0
2.2) Zero Fiag (Z)
qupdeinnfeafoyfunisuan  (apD,apc)  Auandeilifiu
#ovfiunisau (SUB,SBC,CP,NEG) auads fiAvrdavfun1snwIudu Lo-

gic (AND,OR,XOR) uasavdyfiingadoviunisihuuasnisan (INC,DEC)
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WABIHASWS 101900 0 ud1 Zero Flag azifiu o

wonani aadviiAeadoufun1s Rotate uar Shift (RL,
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iNafo Zero Flag (duihsfu "

ﬂuﬁﬁﬁqﬁtﬁuuﬁaqﬁuﬁuwn uae taﬂﬁwwﬁa@a (i Block tiu
(INI,IND,OUTI,OUTD,INIR,INDR,OTIR,OTDR) #73A794 Register B
WU 0 ud Zero Flag astbu 1 $utiufiag vunndvauns i Huaady
xxx RC (Repeat) UA? §rauadviluds Zero Flag azdovifu 1
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2.3) Sign Flag (S)

WAYIN AT NIAWAENIBYNI9UIN  (ADD,ADC) AN BaN
N15au (SUB,SBC,CP,NEG) A9dYMI¥EIu Logic (AND,OR,XOR) Ay
nﬂﬁtﬁuuézaﬂ (INC,DEC) AdynIvEIY Rotate WAENIS Shift Ay
IN r,(c) Ay LD A,1 udzaady LD a,R #1841 0uuan  sign Flag
efian 10 0 uazdiwavovnrsawrndeniduavudn sign Flag ssildnifu

1
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2,4) Parity/Over Flow Flag (P/V)
uade i isadaeiunIvdIu Logic (AND,OR,XOR) AWyl

tiwdavfiun1s Rotate/Shift A dY DAA watA™@vy IN r,(cc) ¥ P/V

& o €
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Flag 9g1iu 0

A mSuluaadeittfuadoy funisuan (ADD,ADC) ﬂﬁ3¢ﬁlﬁU1
dovfiunISAU (SUB, SBC) P/V Flag qen w1 fu over Flow Flag
nanade  wadwdaannasewaaiianean funiaias udeyaadng 1duue uﬁqh

3 4 3. A 4 2
P/V Flag aziilu 1 414 Ay nﬁuumtﬂﬁaqMNWHaaqmaga A Udz By
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wanantiavdy INC uat DEC fAiMade Flag i ubaufude
awmfundy INC  BwadwSH8TAN 7FE agnf P/V Flag 0w 1 uas
A mSuandy DEC B wadwEi 18847 80H atw il PV Flag 10w 1

aﬁm%uaﬂévaaqnﬁs|ﬂ$auﬁwﬂﬁﬂganﬁun§u (LDI,LDD) M@as
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CTAR IRV

uazvdIw15098 P/V Flag udAvfivanilsedy Interrupt
Enable F/F (IFF) 1&iav9dady LD a,I unza“dv LD A,R Aoudy
nada-deiud 8y 1FF (fu 1 agariWanii P/V Flag viu 1

2.5) Half Carry Flag (H)
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B “ r'd . -
‘nlnnmuuamm'ﬂ‘snaq'szmm‘auquz}mwﬂuuazﬂ 'JWN%N
*

ORG 000O0H

DDISPLAY EQU 2000H

=,

DTIME EQU 2010H
DTIMEDPLAY EQU 2013H
DTEMP EQU 201TH
DSETTEMP  EQU 201AH
DHUMID EQU  201DH
DSETHUMID EQU 2020H

DOUTPUT EQU 2023H
DASAVED EQU 2024H
DFULLD EQU 2026H

DBUFFER EQU 2027H
DBUFFERT EQU 2028H

DBT EQU 2029H
DSAVED EQU  202AH
PCONTE EQU FT7H
PCONHU EQU FBH

PCONKQP EQU FFH

PCONLCD EQU 03
PDTE EQU F4H
PDHU EQU F8H
PDKE EQU FCH
PDOP EQU FDH

PDINP EQU FEH



MAIN

XOR
LD

JP

ORG
CALL

RETN

XOR
LD
LD
LD

LD

LD
ouT
OuT
LD
OUT
LD

ouT

LD
LD
LD

LD

LD

A
SP, 3FooH

MAIN

0066H

TIME

A
IX,DTIME

(IX+00H), A
(IX+01H) , A
(IX+02H) , A

A, 9BH
(PCONTE) , A
(PCONHU) , A

A, 80H

" (PCONLCD) , A

A,91H

(PCONKOP) , A

IX,DSETTEMP
(IX+00H) , 30H
(IX+01H), 35H

(IX+02H), 32H

IX,DSETHUMID

;
3 SUBROUTINE TIME FOR NMI

.
’

sSTART TIME AT 00:00

s ALL PORT INPUT

38255(1) TEMP

38255(2) HUMID

3;ALL PORT OUTPUT

38255(Z80) LCD

;Pa Pcl = INPUT , Pb Pch = QUTP
OUTPUT

;8255(3) Pa = KEY Pb

1)

;Pcl = CHACKPUMP Pch RS232

s DATASETTEMP IS 25.0



MAIN1

LD
LD
LD

LD
LD
LD

LD
LD

LD

LD

LD
LD

LD
LD

LD

LD
LD

LD
LD

CALL

CALL

CP

(IX+00H), 30H
(IX+01H),30H

(IX+0Z2H),35H

TX,DSAVED
(IX+00H) , 30H

(IX+01H), 31H

IX,DOUTPUT

(IX+00H),00H

IX, DBUFFERT

(IX+00H), 20H

IX,DFULLD

(IX+00H),00H

1X,DASAVED
(IX+00H), 29H

(IX+01H), 20H

IX,DBT

(IX+00H),Q0H

HL, TABCLEAR
A,07TH"

DISPLAY

SCANA

O1H

s DATASETHUMID IS 50.0

s START DATE AT 01
;NO OUTPUT
sNO POINT

;DATA NO FULL

3SAVE FIRST DATA AT 2029H

3START COUNT TIME

;DISPLAY I’M WORKING !!!



FNTIME

SCANB

SCANBB

JP
CP
JP
JP

CALL
LD
LD
LD
CALL
CALL
JP
CALL
CALL
PUSH
CALL
LD
LD
LD
CALL
CALL
CALL
CALL
POP
JP
CALL
CALL
Ccp
JP

cpP

Z,SET
02H
Z,FNTIME
MAIN1

CHANGETIME
HL, TABTIME
1Y, DTIMEDPLAY
A,00H
DISPLAY
SCAN1

NC, SCANB
DELAY
SCAN1

AF
CHANGETIME
HL, TABTIME
IY,DTIMEDPLAY
A,00H
DISPLAY
INTH
CHACKS5M
OUT

AF

C, SCANBB
DELAY -
SCAN1

01H
Z,SETCLEAR

02H



JP Z,FNTEMP

Jp SCANB

FNTEMP LD ML, TABTEMP
LD  IY,DTEMP
LD  A,02H
CALL DISPLAY
SCANC CALL SCAN1
JP  NC,SCANC
CALL DELAY
SCANCC CALL SCAN1
PUSH AF
LD  HL, TABTEMP
LD  IY,DTEMP
LD  A,O02H
CALL DISPLAY
CALL INTH
CALlL. CHACKS5M
CALL OUT
POP AF
JP €, SCANCC
CALL DELAY
CALL SCAN1
CP  O1H
JP  Z,SETCLEAR
CP  02H |
! JP  Z,FNHUMID

JP S5CANC

FNHUMID LD L, TABHUMID



SCAND

SCANDD

FNSAVED

SCANE

LD  IY,DHUMID
LD  A,04H

CALL DISPLAY
CALL SCAN1

JP  NC, SCAND
CALL DELAY

CALL SCAN1

PUSH AF

LD  HL,TABHUMID
LD  1Y,DHUMID
LD A,O04H

CALL DISPLAY
CALL INTH

CALL CHACKSM
CALL OUT

POP  AF

JP  C,SCANDD
CALL DELAY

CALL SCAN1

CP  O01H

JP Z,SETCLEAR
CP O2H

JP  Z,FNSAVED
JP  SCAND

LD  HL,TABSAVED
LD  IY,DSAVED
LD A,O01H

CALL DISPLAY
PUSH TY



SCANIE

IE2

IE1

SCANDE

CALL
POP
Ccp

JP

CP
JP
CP
JP
JP
LD
ADD
LD
LD
LD
CP
JP
LD
LD
CALL
JP
LD
CP
JP
LD
Jp
LD
ADD
LD
LD
LD

SCANA

187

O1H
Z,SETCLEAR
02H
Z,FNTIME
03H

Z, SCANIE
SCANDE

BC, 000CH
IY,BC
(DBUFFER) , TY
HL, (DBUFFER)
A,L

30H

Z,1E1

HL, TABSAVED
A,01H
DISPLAY
SCANE

A H

3BH

NZ,IE2
IY,DSAVED
IE2

BC, FFF4H
IY,BC
(DBUFFER), TY
HL, (DBUFFER)

A,L



Ccp 241

JP Z,IE3
TE3 LD A,H
CPp 20H

JP  NZ,IE2
LD  1Y,3B23H
JP  IE2

SETCLEAR LD  HL,TABCLEAR
LD  A,O07H
CALL DISPLAY

JP MATN1

SET LD HL, TABSET
LD A,06H
CALIL DISPLAY
SETA CALL SCANA
Ccp 01H
JP Z,SETCLEAR
CpP 02H
JP Z,SETTIME
JP SETA

SETTIME CALL CHANGETIME  ;SET HOUR
LD HL,TABSETTIME
LD  [Y,DTIMEDPLAY
LD  A,0aH
CALL DISPLAY
SETB CALL SCANA

CP O1H



SETMINUS

INCHOUR

ITHOUR

Jp
CP
JP
Ccp
JP

JP

CALL
LD
LD
LD
CALL
CALL
cp
JP
CcP
JR
CP
JP

JP

LD
LD
INC
DAA
CP
JP
LD
LD

JP

Z,SETHMINUS
02H
Z,SETTEMP
0O3H

Z, INCHOUR

DECHOUR

CHANGETTME

HL, TABSETTIME
IY,DTIMEDPLAY

A, O0AH
DISPLAY
SCANA

O1H
Z,SETTIME
02H
Z,SETTENMP
0O3H

Z, INCMINUS

DECMINUS

IX,DTIME
A, (IX4+02H)

A

2411
NZ, THOUR
A,O00H
(IX+02H) , A

SETTIME

s SET HOUR

s HOUR (O0OH-24H)

s SETHOUR



INCMINUS

IMINUS

DECHOUR

DHOUR

DECMINUS

LD
LD
INC
DAA
CP
JP
LD
LD

JP

LD
LD
DEC
DAA
cp
JP
LD
LD
JP

LD
XOR
LD
DEC
DAA
CP
JP
XOR
LD

IX,DTIME
A, (IX+01H)

A

60H

NZ, IMINUS
A,O00H
(IX+01H), A

SETMINUS

IX,DTIME
A, (IX+02H)

A

99H
NZ,DHOUR
A,23H
(IX+02H), A
SETTIME

IX,DTIME
A
A, (IX+01H)

A

99H
NZ,DMINUS
A

A,5%H

s MINUS

;s HOUR

(O0H-59H)

(O0OH-24H)



DMINUS

SETTEMP

SETMIDTEMP

SETLOTEMP

LD

JP

LD
LD
LD
CALL
CALL
CP
JP

cr
JP

JP

LD
LD
LD
CALL
CALL
CP
JP
CP
JP
cr
JP

JP

(IX+01H) ,A

SETMINUS

HL, TABSETTEMP
IY,DSETTEﬁP
A,03H
DISPLAY
SCANA

O1H
Z,SETMIDTENMP
02H
Z,SETHUMID
a3
Z,INCHITEMP

DECHITEMP

HL, TABSETTEMP
IY,DSETTEMP
A,03H
DISPLAY
SCANA

01H
Z,SETLOTEMP
02l
Z,SETHUMID
03H

Z, INCMIDTEMP

DECMIDTEMP

HI., TABSETTEMP

s SETHITENMP
3 CAN SET BETWEEN 10.0 -

49.9 C



INCHITEMP

IHTE

INCMIDTEMP

IMTE

LD
LD
CALL
CALL
CP
Jp
CP
Jp
CP
JP

JP

LD
LD
INC
CP
JP
LD
LD
JP

LD
LD
INC
CP
JP
L.D
LD
JP

1Y,DSETTENMP
A,03H
DISPLAY
SCANA

O1H
Z,SETTEMP
02H
Z,SETHUMID
03H
Z,INCLOTENMP
DECLOTEMP

IX, DSETTEMP
A, (IX+02H)
A

354

NZ, THTE
A,31H
(IX+02H) , A
SETTEMP

IX,DSETTEMP
A, (IX+01H)
A

3AH

NZ, IMTE

A, 30H
(IX+01H), A
SETMIDTEMP

sHI TEMP (31H-34H)

sMID TEMP

(30H-38H)



INCLOTEHMP

ILTE

DECHITEMP

DHTE

DECMIDTEMP

DMTE

DECLOTEMP

I.D
LD
INC
CP
JP
LD
LD

JP

LD
LD
DEC
CP
JP
LD
LD

JP

LD
LD
DEC
CP
Jp
LD

JP

LD

LD

DEC

IX,DSETTEMP

A, (IX+00H)
A

3AH
NZ,ILTE

A, 30H
(IX+00H) ,A

SETLOTEMP

IX,DSETTEMP
A, (IX+02H)
A

30H

NZ, DHTE

A, 34H
(IX+02H), A

SETTEMP

IX,DSETTEMP
A, (IX+01H)
A

2FH

NZ,DMTE

A, 39H
(IX+01H), A

SETMIDTEMP

IX,DSETTEMD
A, (IX+00H)

A



DLTE

SETHUMID

SETD

SETHMHUMID

CP
JP
LD
LD

JP

LD
LD
LD
CALL
CALL
CP
JP
CP
JP
CP
JP

JP

LD
LD

LD

CALL
CALL
CP
JP
CcP
JP
CcP

JP

2FH
NZ,DLTE

A, 39H
(IX+00H), A

SETLOTEMP

HI., TABSETHUMI1D
1Y, DSETHUMID
A,O5H
DISPLAY
SCANA

01H

Z, SETMHUMID
02H

7, SETCLEAR
03H

Z, INCHTHUMID
DECHIHUMID

HL, TABSETHUMID
TY, DSETHUMID
A,O5H

DISPLAY

SCANA

O1H

7, SETLOHUMID
02H

Z, SETCLEAR

031

Z, INCMHUMID

s SETHIHUMID

; CAN

SET BETWEEN 00.0-99.9 %



JP DECMHUMID

SETLOHUMID LD  HL,TABSETHUMID
LD  1Y,DSETHUMID
LD A,O05H
CALL DISPLAY
CALL SCANA
CP  O1H
JP  Z,SETHUMID
CP  02H
JP  Z,SETCLEAR
cP  03H
JP  Z,INCLOHUMID

JP DECLOHUMID

INCHIHUMID LD IX,DSETHUMID

LD A, (IX+02H)

INC A
DAA
CP 40H

JP  NZ,THHU
LD  A,30H

THHU LD  (IX+02H),A
JP  SETHUMID

INCMHUMID LD IX,DSETHUMID
LD A,(IX+03H)
INC A
DAA

CP 401



IMHU

INCLOHUMID

ILHU

DECHIHUMID

DHHU

DECMHUMID

JP
LD
LD
JP

LD
LD
INC
DAA
cp
JP
LD
LD
JP

LD
LD
DEC
DAA
CP
JP
1.D
LD

JP

LD
LD
DEC
DAA

cP

NZ, TMHU

A, 30H
(IX+01H) , A
SETMHUMID

IX,DSETHUMID
A, (IX+00ID

A

40H

NZ, ILHU

A, 300
(IX+00Ml),aA

SETLOHUMID

1X, DSETHUMID
A, (IX+02H)

A

29H
NZ, DHHU

A, 39H
(IX+02H), A

SETHUMID
IX,DSETHUMID
A, (IX+01HD)

A

29H



DMHU

DECLOHUMID

DLHU

TABTIME

TABSETTIME

TABTEMP

Jn
LD
LD

JP

LD

LD

DAA
CP
JP
LD
LD

JP

DB
DB
DB

DB

DB
DB
DB

DB

DB
DB
DB

DR

NZ, DMHU
A, 39H
(TX+01H) , A

SETMHUMID

[X,DSETHUMID
A, (IX+00H)

A

29H

NZ, DLHU

A, 39H
(IX+00H), A

SETLOHUMID

20H, 54H, 69H, 6DH
65H, 20H, 69H, 7T3H
20H, 20H, FFH, FFH
3AH, FFH, FFH, 20H

53H,45H,54H, 208
5411,69H,6DH, 65H
20H, 3DH, 20H,FFH

FFH, 3AH,FFH,FFH

200H,54H,65H,6DH
70H, 2011,69H, T3H
204,FFH,FFHI, 2EH

FFH,DFH, 631, 20H



TABRSETTEMP DB
DR
DH

DB

TABIIUMID DB
DB
DB
DB

TABSAVED DB
DB
DB

DB

TABSETHUMID
DB
DB
DB
DB

TABSET DB
DB
bB
nB

TABCLEAR DB
DB

DB

53H, 4511, 54H, 20H
54H, G5H, 6DH, 701
20H, 3DH, FFH, FFH

2EH, FFH, DFH, 63H

20H, 481, 751, 6DH
69M, 64H, 20H, 691
73H, 20, FFH, FFII

2EH, FFH, 25H, 20H

30H,FFH, 20H, FFH
FFH, 3AH,FFH,FFH
20H,FFH,FFH, FFH

20H,FFH,FFH, FFH

53H, 45H, 54H, 20H
ABH,75H, 6DH, 89H
64H, 20H, 3DH, FFH
FFH, 2EH, FFH, 25H

20H, 20H, 20H, 53H
45H,54H, 20H, 20H
20H, 20H, 204, 201

20H, 2011, 2011, 201

201, 491, 27H, 6DH
20H, 77H, 6FH, 721
6BIl, 69H, 6EH, 67H



TABNUMBER

TIME

NPOINT

Dy 214,21H,21H, 20H

bB 401, 791, 24H,30H, 19H

DB 12H,02H, 78H,00H, 10H

s SUBROUTINE

PUSH AF
PUSH BC
PUSH DE
PUSH HL
PUSH IX
PUSHH 1Y

LD A, (DBT)
INC A

CP  05H

LD  (DBT),A

JP NZ,RETURN

LD  A,OO0H

LD  (DBT),A

LD A, (DBUFFERT)
CP  20H

JP  NZ,NPOINT

LD A,3aH

LD  (DBUFFERT), A
JP  POINT

LD A, 20H

LD  (DBUFFERT),A



RETURN

SEC

MINUS

LD
LD
INC
DAA
(3
JP
LD
LD
INC
DaA
Ccp
JP
LD
LD
INC

DAA

JP
LD
POP
POP
POP
POP
POP
POP
RET
LD
JP
LD

IX,DTIME
A, (IX+00H)

A

60H
NZ, SEC
(IX+00H) ,00H
A, (IX+01H)

A

601
NZ,MINUS
(IX+01H),00H
A, (IX+02H)

A

24H
NZ, HOUR
(IX+02H),00H
1Y

IX

HL

DE

BC

AF

(IX+00H) , A
RETURN

(IX+01H), A



HOUR

CHANGETIME

JP
LD

JP

LD
LD
LD
CALL
LD
LD
LD
CALL
1.D
LD

RET

LD
AND
OR
LD
LD
SRL
SRL
SRL
SRL
AND
OR

LD

RETURN
(IX+02H), A

RETURN

IX,DTIME
IY,DTIMEDPLAY
A, (IX+01H)

X

(IY+00H),L
(IY+01H) ,H

A, (IX+02H)

X

(IY+02H),L

(IY+03H) ,H

H, A
OFH -

30H

> » o o »

OFH
30H

H, A



RET

INTH LD IX,DTEMP
LD C,PDTE
CALL IN
LD  IX,DHUMID

LD C,PDHU

CALL IN
RET

IN CIN D, ()
INC C
IN | 'L, (C)
INC C
IN  H,(C)
LD  A,D

CALL CHANGETH
LD  (IX+00H),A
LD A,L

CALL CHANGETH
LD  (IX+01H),A
LD  A,H

CALL CHANGETH
LD (IX+02H),A

RET

CHANGETH LD 1Y, TABNUMBER

LD E,O00H



LPX LD D, (IY+OCIH:

Cp D
PUSH AF
INC IY
INC E
POP AF

JR NZ,LPX

LD A,2FH
ADD ALE
RET

ouT LD C,PDINP
IN A, (C)
SRL A

JP C,0UT1

JP NOOP

OUT1 LD  IX,DTEMP
LD  IY,DSETTEMP
LD A, (IX+O02H)
LD  H, (IY+02H)
CP H
JP  2Z,0UT2
JP  C,0UT3
JP  NC,OUT4
ouUT2 LD A, (IX+01H)
LD  H, (IY+01H)

CP H



OUTS

OUT3

OUTH

0UT6

ouUT9

Jp
JP
Jp
LD
LD
CP

JP

LD
RES

ouT

LD
LD
LD
LD
CP
JP
JP
JP
LD
LD
CP
JP
JpP
JP
LD
LD
CP
JP

Z,0UT5
C,0UT3
NC, 0UT4
A, (IX+00H)

H, (IY+00H)

-H

NC, OUT4

A, (DOUTPUT)
0,A

(PDOP), A

IX,DHUMID
1Y, DSETHUMID
A, (IX+02H)
H, (IY+02H)
H

Z,0UT6
C,OUT?
NC,OUT8

A, (TX401H)
H, (IY+01H)
H

Z,0UT9
C,OUTT
NC,OUT8

A, (IX+00H)
H, (IY+00H)
H

NC, OUT8



OUT7

'ouT8

ouT4

NOOP

DISPLAY

LD

SET
ouT
RET

LD
RES
ouT

RET

LD
SET
ouT
JP

LD

AND
ouT
RET

LD
LD
LDIR
LD
CP
JP
CP
JR
CcPp

A, (DOUTPUT)
1,A

(PDOP) , A

A, (DOUTPUT)
1,A
(PDOP) , A

A, (DOUTPUT)
0,A
(PDOP), A

OUTH

A, (DOUTPUT)
11111100B

(PDOP) , A

DE,DDISPLAY

BC,0010H

IX,DDISPLAY
o0H

Z,DTID

O1H

Z,DSAD

02H

s PREDISPLAY



DSHU

DHU

DSTE

JP
CP
Jp
CP
JP
cP
JP
CP
JP
Jp
LD
LD
LD
LD
LD
LD
JP
LD
LD
LD
LD
LD
LD
JP

LD
LD
LD
LD
LD

Z,DTE
03H

7, DSTE

04H

7, DHU

05H

Z,DSHU

0AH
Z,DSTID
DPLAY

A, (IY+OOH)
(IX+0EH) , A
A, (IY4+01H)
(IX+OCH), A
A, (IY+02)
(IX+0BH), A
DPLAY

A, (IY+0OH)
(IX+ODH), A
A, (IY+01H)
(IX+0BH), A
A, (IY+02H)
(IX+0AH), &
DPLAY

A, (IY+00H)
(IX+0DH), A
A, (IY+0O1H)
(IX+OBH), A
A, (IY+02H)

(IX+0AH) , A



DTE

DSAD

Jp
LD
LD
LD
LD
LD
LD
Jp
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

DPLAY
A, (IY+00H)
(IX+O0CH), A
A, (IY+01H)
(IX+0AH),A
A, (IY+02H)
(IX+09H) ,A
DPLAY

A, (IY+0O0H)
(IX+01H), A
A, (IY+01H)
(IX+0TH) , A
A, (IY+02H)
(IX+06H),A
A, (IY+03H)
(IX404H),A
A, (IY+04H)
(IX+03H),A
A, (IY+05H)
(IX+0BID, A
A, (IY+06H)
(IX+0AH) , A
A, (IY+OTH)
(IX+09H), A
A, (IY+08H)
(IX+0FH), A
A, (IY+09H)
(IX+0EH) , A
A, (1Y+0AH)
(IX+0DH),A



DTID

DSTID

DPLAY

INITLCD

JP
LD
LD

LD

LD

LD
LD
LD
LD
LD
LD
Jp
LD
LD
LD
LD
LD
LD
LD
LD
LD
CALL
LD
CALL
LD
CALL

RET

LD

ouT

DPLAY
A, (DBUFFERT)
(IX+OCH) , A
A, (IY+00H)
(IX+0EH), A
A, (IY+01H)
(IX+0DH), A
A, (IY+02H)
(IX+O0BH) , A
Ay CIY+OSH)
(IX+0AH), A
DPLAY

A, (IY+00H)
(ix+0FH),A
A;(IY+01H)
(IX+QEH) , A -
A, (IY+02H)
(IX+0CH) , A
A, C(IY+03H)
(IX+O0BH), A
HL,DDISPLAY  ;DISPLAY
INITLCD
A,01H
WRLINE

A,021

WRLINE |,

A,00H

(02H), A ;Pc = Psign



WRLINE

WRL1

WRL2

WRLM
WRL

LD
ouT
LD
CALL
CALL
LD
ouT
LD
CALL
LD
QuT
LD
CALL
RET

cpP
JP
CP
JP
RET

LD
CALL
JP
LD
CALL
LD
LD
PUSH

CALL

A, 3BH
(O0H) ; A s;Pa = Pdata
A,Q0H

EPLUSE

DELAY

A,OCH

(00H), A

A,Q0H

EPLUSE

A,08H

(00H), A

A, 00H

EPLUSE

011
Z,WRL1
02H
Z,WRLZ

A,00H
GOTO
WRLM
A, 40H
GOTO
B,08H
D, (HL)
BC
WRBYTE



POP BC

INC HL

DJINZ WRL

RET
EPLUSE SET 2,A

OUT (02H),A

LD B,O0OH
EP1 DJNZ EP1
RES 2,4

OUT (02H),A

RET
GOTO PUSH BC
SET 7,A

. OUT (OGH), A
XOR A
OUT (02H),A

CALL EPLUSE

POP BC
RET
WRBYTE LD A,01H

OUT (02H),A
LD  A,D

OUT (OQH),A
LD A,O1H ‘
CALL EPLUSE

RET



DELAY

DEY

SCANA

SCANAA

SCAN1

LPSC

LD
NOP
NOP
DJINZ
RET

CALL
JP
CALL
CALL
PUSH
CALL
CALL
CALL
POP
JP
CALL
CALL
RET

LD
IN
LD
LD

_RRC

PUSH
INC
POP

B,00H

DEY

SCAN1
NC, SCANA
DELAY
SCAN1

AF

INTH
CHACKS5M
ouT

AF
C,SCANAA
DELAY
SCAN1

C, PDKE
A, (C)
B, 04H
D, 00H

AF

AF



LPSC1

CHACKSM

CHACK5M1

CHX1

OCHSHM

CHX

JP
DJINZ
LD
RET

LD
LD
CcP
JP
RET
LD
LD

LD

CP
JP
LD
AND
CP
JP
RET
LD
LD
LD
LD
ADD
LD
RET
LD

NG, LPSC1
LPSC

A,D

IX,DFULLD
A, (IX+00H)
00H

Z,CHACKSHM1

IX,DTIME

1Y, (DASAVED)
A, (IX+01H)
00H

Z,CHX

A, (IX+01H)
OFH

00H

Z,CHSM

A, (IY+OOH)
(IY+0BH) , A
HL, (DASAVED)
BC, OBH

HL, BC

(DASAVED) , HL

A, (TX+02H)



CHSM

FULLD

JP

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

LD

1.D
LD
LD
LD
LD
LD
JP
LD
LD
RET

END

CHX1

IX,DTIMEDPLAY

A, (IX+00H)
(IY+01H), A

A, (IX+01H)

(IY+02H), A,

A, (IX+02H)
(IY+03H), A
A, (IX+03H)
(IY+04H), A
IX,DTEMP
A, (IX+00H)
(IY+05H), A
A, (IX+01H)
(IY+06H), A
A, (IX+02H)
(IY+0TH) , A
IX,DHUMID
A, (IX+00M)
(IY+08H), A
A, (IX+01H)
(TY+09H) , A
A, (IX+02H)
(IY+0AH) , A
OCHS5M
A,01H

(DFULLD) , A

3 SAVE TIME

3 SAVE TEMP

5SAVE HUMID
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PRo — Pps

Peo — Pey

7107

Ay

oL

0ScC \

osc 2
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TEST

REF W]

REF Lo
¢ REF
COMMON
IN HI‘
IN VO
Az
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Pca-vib
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intel

8255A/82565A-8

8255A OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes ol operation that can be select.
ed by the system soltware:

i

CONYROL wORD

LI

LR Y
Mode Q ~ 8asic Input/Output T"‘ .
Mode | ~ Strobed Input/Output .
Mode 2 - Bi-Directional Bus ¢
Whan the resat inpul goes “high' all ports will be set 1o ancwes
the Input mode (l.a., all 24 linas will be in the high Im.
pedanca slate). Atter the reset is ramoved the 8255A can PFOAT C (LOWER)
remain in the inpul mode wilh no addilional Initialization ;:mv
raquired. During the execution of Lhe sysiem program
any of the other mades may be selected using a single :0""
output instruction. This allows a single 8255A to service 6 ouTPAUT
a variety ol peripheral devices wilh a simple software
maintenance routine. N0t MLICTION
1= m008 §
The modes lor Port A and Port B can be separately daiined, o
while Part C is divided into two portions as required by the
Part A and Part B definitions. All ol the output registers, in- A
a
cluding the status llin-Hops, will be resel whenever 1he ¢
mode 15 changed. Modes may be combined sa (hat their 041 C (Urrea)
tuncuional aefinition can be “iailored™ to almast any /O i
structure, For instance; Group B can be programmed n
Mode 0 1o monior simple switch closings or display compu- m::"
tavonal results, Group A could be programmed in Mode 1 0« QUTPUT
10 monnot a keyboasrd ar tape reader an an interrupl Ariven OOt SLLICTION
bans 30« m001 0
91 « wGOI |
1K o MO0}
It ABOATES 8UT J wODE $LT FLag
L i teachve
{ ZONTROL U3 ).
A [ b 2
g SATA aut o i
bl & D ALY
ho* <
rm o ™ "J. Figure 6. Mode Detlaition Format
s 12
!
12884
AL ). LY
s ey Tty z
- 0 élio ]l (L 4
DA R, ':.“' The mode dalinitions and posaible Made comboblnalions
may seam confusing al lirst bul afler a cursory review ol
» the complete davica operation a simple. iogical /Q ap-
wopg s ~—={__a ———————— (B, o proach will surface. The design of the 8255A has taken
@m i l l [ l ” [ jEw in1o accounl Ihings such as etliciani PC board 1ayoul,
70, GOwtAGL  COmIMOL  salPa, control signal delinition vs PC layoul ana compiete
onud o810 tunctional (lexibility to supporl almaslt any peripneral
. davice wilh no external logic, Such design represents
woot 7 {8 ————e——— L3 ¢ ihe maximum use of the available pins.
-@Q r[ l ' [ | [ l jﬁlﬂllltllm‘\
LNC'S 1O s | b, PAy
CONTROL
Single Bll SeUReset Fealure
Any of the eight bfu of Port C can be.Set or Reset using a

Figure 5. Basic Mode Definitions
and Bus interface

single OUTput instruction. This teature reduces sottware

o I

requirements in C I-based app 8.

231308-001



intel

8255A/8255A-5
.
MOQOE 0 Port Oellnition
!
A 8 £ GROUP A GROUP B
POAT C PORT C
D O ] [»] PORT A
‘P g | 0 weeear | [ TOPT0 | jomeni
Q o Q ] QUTPUT OUTPUT ] CUTPUT OUTPUT :
0 [*] 0 1 OUTPUT QUTPUT 1 ouUTPUT INPUT
0 ] 1 [] ouTPUT QureuT 2 INPUT QUTPUT
0 [] 1 'l QUTPUT QUTPUT 3 INPUT INPUT
0 1 [ 0 OuTPUT INPUT (] OQUTPUT OUTPUT
[ 1 0 1 OUTPUT INPUT L] QUTPUT INPUT
0, L) 1 ] OUTPUT INPUT [ INPUT QUTPUT
0 1 1 ] QuTPUT INPUT ? INPUT INPUT
1 0 0 [ INPUT ouUTPUT 8 QUTPUT | OUTPUT
] 0 Q 1 INPUT QUTPUT ] oUTPUT INPUT
1 0 1 0 INPUT QUTPUT 10 | INPUT OUTPUT
1 0 1 1 IN_VU‘I’ QUTPUT " INPUT INPUT
] 1 o "o [ineot INPUT | 12 | OUTPUT | OUTPUT
[ RN INPUT INPUT 113 | outPuT | INPUT
[ ) 1 0 | INPUT INPUT | 14 [ INPUT OUTPUT
1 1 L ) INPUT INPUT [} ] INPUT INPUT
i
MODE 0 Conligurations
L)
CONYROL WORD #0 CORTROL WORD 02
o Q' Oy 9, D' EN o, h' Oy J‘ n‘ 6, :‘, O, =N 0,
I‘I°I°I°|°r°"l°J ["’]""l"'l']“]
. J ra, ra Y SO NN
\ assa s
S . N
e - '.l' [ N — g{
) . e, e,
1‘———--5—-7-;.--' l-—rL—'\"-
CONTROL WORD #4 CONTROL WORD »3
0 B, O 0 0, 2 O ¢, By Dy DOy 0Oy 0, Dy 0, 9
[‘[‘Iu}.l.l":rl_] linlo[olﬂlbll]!]
a ray ray afp—rtae ray ray
e, 2117
Py S S ", et eee 02, 2,

LY

0,8,

{

et e, oy

| T Y. %

231308-001
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8255A/8255A-5

CONTROL WORD o4
9 O B 0, 0y

O 0 B,

Clefele]]

Il

9y Gy e

[y ST RS YN
Ty
{ “—'/“— [ 200
e
e oy

Y et T

CONTAGL WORD »8
G 0 0, 0,

Lfodedefele]e]:]

BBy ]

ansa

A |t ayea,

{—vf—'—-—'ﬁ"-
[

L e

N ST

CONTAGL WORD »$
9y 0y 9 0, 0

8 0, 0

Lletefel ]

1]

af——t— ra,a,

CONTROL WOAD o9
By 9y

Oy 9 9 0 0, 0

CLLLLLT]

At 0n,

(I 2% u
bt 9c, ¢, e L
[ — e { 0y-Dy < {
) w, v, AW SCERY -
e a0, [ S L S
COMTAGL wOAD o

CONTAQL wond »8
%, 9, 3 U,

o, @, 9, 0,

[LTTL]

T1..

0, 0 =

ap——t a0,
[F1T%)
T
4
|t 0, 2,

L R T

B O O 2 O 3 0O o

[LTPTT T

08y w—m———

insa

a vv—-—v-—-. rayony

{___,."_.oc,n.
3

e, e,

l-———r'—'——"v"u

CONTAOL wOAD =7
9, 3, 0 O Db

o, 9, 0,

T

[LTLT]

0, 0y =]

Py SEYL I, ra,
asa

{ el v, e,
c

8 fommepodae 3,06,

CONTAOL WORD » 13
0, 0,

% o & 0o 0, 9

Clefeledefef 1]

[y T =

82884

s ey

{__,JL_.oe,n.
¢

f—r—

s ayn,

231308-001



Intel 8255A/8255A-5

CONTROL WORD #13
O 0y 0y 8 6

LD LT

&t rayray

-

0,0, e}

{ eyt e, 2,
c
B X

8 ey, o,

CONIROL WORD o4
o, 9, 0 0O, 0, B,

noonooon

)

»

0y 0y o]

_['—_"4_"'.“‘
c
g - reyey

o )

COMTROL WORD 12
o 6 8 O 8 9 0 6

Clefelofofefed:

P} DU Sy P

asa
SNy
=) | ML {

it e,

[ SEGYE SNSRI

CONTHOL WORD #ts
o, 0 B, 8y 8 D B

nonoonnn

R ST

LI '
<

By, -
fo—fe—— 195,

Ly e e ]

Operating Modes

MODE 1 (Strobed Input/Oulput). This functional con.
figuration provides & mesns for lransterring 1O data (o
or from a specitled port In conjunction wilh sirobas or
“handshaking” signaia. in moda 1, porl A and Port B use
the Hines on port C to ganerate or accept these “hand-
shaking’ algnaia. ‘

tode | Basic Functionsl Dsflnitions:

® Two Groups [Group A snd Group 8)

® Each group contains one B-bit deta port and one 4-bit
control/data port.

o The 8:hit dsta port cen be aither Input or outeul.
Both Inputs and cutputs are laiched,

® Tha 4:bit port ls used for control and stetus of the
8-bit dats port,



FEATURES
» Guaranteed zero readlng for 0 volis Input on ajl
3cnles |
¢+ True polarity at zero gor precise null delection.
» 1 pA typlcal input current.
» True differential inpul and reference.
s Direct display drive - no external components
required. — LCD ICL7106
— LED ICL7107
Low noise - less than 154V p-p.
¢ On-chip clock and reference.
» Low power dissipation - typicaily less than 10mW.
« No additional active clrcults required. .
+ Evaluation Kil avajlable.

' ICL7106/71 07

3‘/2 Dlglt Slngle Chlp
A/D Converter

GENERAL DESCRIPTION

The lmersnl ICL710€ and 7107 are migh pertormance, Iow
power 3-1/2 aigit A’/D conveners containing all the neces-
sary active devices on e single CMOS I.C. Inclugea are
seven-segment decoders. display drivers, feference, and &
clack. The 7106 1s oesigned 10 interface with a iguig cfystal
display (LCD' ang includes & backplane anve; the 7107 will
direclly drive an instrument-size hight emitting dicde (LED)
dlsplay

~The 7106 and 7107 bnng together an unpreceaemed

combination of high accuracy, versaility, and true economy.

High accuracy hike auto-zero to less than 104V, zero drift of
less than 1. V/°C, input bias current of 10 pA max., and roli-
over error of less than one count. Tne versatibty of true difler-
ential input and reference 1s usetui in all sysiems, but gives

the designer an uncommon advantage when measuring ioad

celis, strain gauges anc other bridge-type transducers. And

finally the true economy of singie power supply operation |
{7106 , enabling & hign pertormance panel meter 10 be buslt I

with tne addition of only 7 passive cOmMponents and a display.

g -
- T ]

INTERS.. PUL”

TP —emaaieasbygh.

ICL7106 with Liquid Crysial Display ICL7107 with LED Display
ORDERING INFORMATION PIN CONFIGURATION (Oulline owgs DL. JL. FL)
3 v L4 <

' m o3¢ ),: g:t ;
o Roe N
Pan Package Temp. Range Order Part & | ':: 0 Hd &
7106 40 pin ceramic DIP | 0°Cto +70°C | ICL7106CDL | H l b= b
7106 40 pin plasnc DIP 0°C 10 +70°C | ICL7106CPL ficle ancthin 365
7106 40 pin CERDIP 0*C1o +70°C  [ICL7106CJL = :
7107 40 pin CERDIP 6°Cto - 70'C  |1CLTw07CeL | £l wd-
1107 43 pin caramic DIP 0'Cto - 70T iZLTI07000 ! E= i
7107 4f pin pisuc DIP 0°C 1o =7a°5 1S, T107CRL | [tE= 1
7106 Knt Evaluation kits contain IC. aispiay. cicuid | ICLTI0BEV/RILE ; i E:E a: .
7107 Kit board, passive componenis and Naroware lCL?\O7§V/r<|l i 2, g: ::
See page 1C. . | trooe, asa]e
-~ IS x




'r-BSQLUTE MAXIMUM RATINGS . e X

Supply Voltage (V*) Power Dissipation (ICL7106 Note 2; ICL7107 Note 1)
VGLTTOB a0« 5 a5 wioiminsss 5 § eiaioie g s w iohssuns 5 6 5 % wils & 5 5 8 15V Ceramic Package .........oeveeeiuenenn..
WCLTA0T £ o s vvsiwrsio s s amasnins v s sisimsernit s 5 s 5 wisrs s 5 +6V Plastic Packape : i « vieciene s s Semmis o6 s waw s s i )

Supply Voltage (V) . Operating Temperature ..........c....... 0°C1o +Joz§1
(91074 11 R W N S (SO SR S 15V Storage Temperature ............... -65°C1to +1so-ct
IGL7.107 .................................... -9V Lead Temperature (Soldering, 60 sec)

Anllog Input Voliage (either tnput) (Note 1) . .. .. V*ioV-

Reference Input Voltage (either input; . ........ V*ioV~ .

Clock Input
JCLTV06! , <« smssin 5 5 o swm o 5 o5 5% Bk d o5 53 4 s TesttoV*
ICL71G7 .o GndtoV* =

Siresses above Inose lisiew under Absolute Maximum Ralings May Cause permanent0amage 10 the dgwvice These are stress ralings only. and lunctional opeuhcn“ '
e device al these Or any Otner CONdilions BROve those ndiCaled in Ine Operalional sections ol the specilications 18 not imphed. Exposure 10 Absolule Mmun
rating conditions for exiended perioas may atlect gevice rehiability

Note 1: Input voltages may exceed the supply voltages proyided the input cufrent is limlted 10 2 1004A.
Nole 2: Dissipation rating assumes device is mounted with all ieads soldered 10 printéd circuit board.

ELECTRICAL CHARACTERISTICS (Note 3

; CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS =
Zero Input Reading Vin = 0.0V -000.0 +000.0 +000.0 | Digital Reading -4
; Full Scale = 200.0mV =
: Ratiometric Reading Vin-= VREF 999 9389/1000 1000 Digitai Reddmg
VReF = 100mV
Rollover Error (Difference in =Vin = +Vin = 200.0mV -1 =2 +1 Counts
reading for equal positive and . 1
¢ negative reading near Full Scale!
Lineanty (Max. dewiation from Full scale = 200mV -1 =2 +1 Counts
best straight line fiv or full scale = 2.000V
Common Mode Rejection Ratio Vem = =1V, Viy = 0V. 50 VIV
(Note 4- Full Scale = 200.0mV = Flp il -9 T I
—dNoise (Pk-Pk value not exceeded Vin' =0V 15 uV
95% of ume! Full Scaie = 200.0mV
Leakage Current | Input Vin =0 b) 10 PA
Zero Reading Drift Vin =0 02 1 wec
0¢ <'Ta< 70¢C
Scale Factor Temperature Vi = 198 0mV 1 5 ppm’<C
Coetlicient | 0¢ (= Ta 970°C
HExt Hetl. Oppm/C
V* Supply Current (Does not ;v.,, =0 0.8 1.8 mA
inciude LED curient for 7107) |
V'~ Supply Current (7107 enly: ! i 0.6 1.8 m#
Anatog Comnmor Voliage twithi 5k} petween Common § 24 , 28 KR A \
respect te Pos Supypy 2o Suopiy |
Temp. Coetl. ot Angiug Lommor | 25k{) oetween Commor & ! | 8C ppm.<C
Witk fespect ¢ Pos Suppiv Fos. Suppiy
7106 ONLY Viie Vo =9V 4q 5 € Vv
Pk-Pr: Segment Drive Vollage,
Pk-Pk Backplane Drive Voliage
(Note &!
7107 ONLY V' =50V 5 8.0 mA
Seament Sinking Current Segment voltage = 3V
(Except Pin 19) .
(Pint 19 only) 10 16 mA

Noie 3. Uniess Othermise nciva speciticatons app
e crcuit of Figure

1. 7107 1s 1esigo 1n &
Note 4: Reter 1o “Dilterentia! Input

Cdiscussion below.
Nole 5: Bach plane orve 1s in phase with segment dive lor ‘olf segment. 180° out of pnase tor on segment Frequency s 20 imes conversion

tale Average DC component 1s 1ess than S0mv

10 cotnthe 7106 and 7107 at Ta = 25°C, fcipen = 4BkHz. 710615 1estea in tne circuit of Figure



|cL7106/IiCL7107
1£sT CIRCUITS

) INTERSIL T

vy

Figure 1: 7108
DETAILED DESCRIPTION
ANALOG SECTION

figure 3 shows the Block Diagram of the Analog Section tor
ine ICL 7106 and 7107. Each measurement cycle is divided

P
‘HHHN

) INTERSIL 1107

= Pl“[lhr“

{F L EH e TFE
/’____,._L

into three pnases. They are (1) auto-zero (A=2), (2) signal
integrate (INT) and (31 deintegrate (DE.

Figure 2: 7107

{}
ar
o i |
: LS —Ca: =C~
- AvIO i
Cupeied HEE HEF LO lc.., BUFFER v ZERO 3 w1
N B LS N g B L N ——"T ] Aslodxle——ra=-=— o —? ————————————
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trgure 3 Analog Section o' 7106/7107

Autc-1erc phase

Dunng auto-zerc three things happen: First,input hugh
ana low are disconnecled from the pins and Intecnally
snortec tc analog COMMON Second. tne refeience
Capacior 1s charged to the reterence voltage Trurd @
feedback 100p 1s ClOSEC around tne system 10 charge the
aulo-zero capacitlor Caz to campensale for offset
voliages in the bufter amplifier. inteqrator, and
comparator. Since the comparalor 1sinciuded in the loop,
Ine A-Z accuracy ts himited only by the noise of the
fystem In any case. the otlset reterrec 10 the Input isless
e 0N

2. Signal integrate phase

During signal integrate. Ine aulo-2er0 100P 15 Opened, the
Mnlernai shortis removed, and the internal input nigh and
low are connectlea 1o the external pins The converer
nenantegrates the cifferentiai voltage between IN Hi and

3.

IN LO tor & tixec nime Thius aitffereniial viiilage czr. be
within a wide common mooe range. within one voli of
either supply. If, on tne other hand. the input signal has
no return with respect to the converter power supply. IN
LO can bée tied 10 analog COMMON to establish tne
correct common-moge voltage. At the ena of this phase
the polarity of the integraled signal 1s oetermined

De-integrate phase

The final phase is ge-integrate, or relerence integrate
Input low s internally connected 10 analog COMMON anc
input nigh 1s connecled &across the previously charged
reference capacitor. Circuitry within the chip ensures
that the capacitor will be connected with the correct
polarity 10 cause the integrator oulpul 10 return 10 zero.
The time required for the output 10 return 10 zero i<
proportional to the input sngnal Specifically the digna!
reading Oisplayeo 1s 1000 leb
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